Agricultural workers are at risk for developing skin cancer due to exposures to ultraviolet radiation. Occupational health . nurses implemented a skin cancer screening during an agricultural trade show to facilitate primary and secondary prevention of skin cancer through risk assessment, visual skin examination, counseling, and education. The purpose of this article is to present an evidence-based practice model that describes the demographics of a skin cancer screening population, self-reported risk factors, the occurrence of presumptive diagnoses, and compliance with health-related recommendations. Eighty-eight individuals were screened. Thirty-nine (44%) of all screened participants were referred for further evaluation. Of the 39 referrals, 16 (41%) were recommended for biopsy. One month after the screening, 21 (54%) of the participants had completed or arranged follow-up. Status of the identified lesion was also explored. General comments yielded statements that demonstrated appreciation for the screening, teaching, reminders, and encouragement.
times more likely to develop squamous cell carcinoma than females (Marlenga & Lee, 1996) . Research has demonstrated basal cell carcinoma and squamous cell carcinoma are directly linked to ultraviolet radiation exposure (Donham & Thelin, 2006; Levy et al., 2006; SCF, 2007) . Basal cell carcinoma and squamous cell carcinoma have a better than 95%, 5-year cure rate when detected and treated early (Halpern & Kopp, 2005) .
Actinic keratosis, a pre-malignant growth associated with cumulative exposure to the sun, can be flesh colored or red and have a rough hyperkeratotic surface (Geller & Annas, 2003) .Actinic keratosis is thought to develop into squamous cell carcinoma, and it has been estimated that 27% of all squamous cell carcinomas arise from actinic keratosis (Halpern & Kopp, 2005) . Ten percent to 25% of the U.S. population is estimated to have actinic keratosis (Geller & Annas) .
Malignant melanoma, an invasive skin cancer, accounts for more than 75% of skin cancer deaths in the United States (AAD, 2007b) . Malignant melanoma may appear in a variety of shades including tan, brown, black, and even red or white. It may develop suddenly or begin inside an existing mole or dark spot on the skin (AAD, 2007a) . Individuals with many moles (nevi) or atypical dysplastic nevi more commonly develop malignant melanoma (Geller & Annas, 2003) . Additional risk factors for malignant melanoma include ultraviolet radiation exposure, fair skin, freckling, light hair color, and family history. The 5-year survival rate for malignant melanoma, when detected and treated before metastasis, is 99% (AAD, 2007b) .
One of the most common types of benign skin growths found in older adults is seborrheic keratosis. This growth usually appears as a brown, black , or pale growth on the face, chest, shoulders, or back and has a waxy, scaly, and slightly elevated appearance (Mayo Clinic, 2008) . The exact cause of seborrheic keratoses is unclear but ultraviolet light may playa role because growths are commonly found on sun-exposed areas such as the back, arms, face, and neck (Mayo Clinic) .
Although recommendations regarding skin cancer screening vary among health policy groups (Ferrini, Perlman, & Hill, 1998; LeBlanc et al., 2008) , it is accepted that skin examination is part of a health screening examination (Smith, Cokkinides, & Eyre, 2007) . However, routine examinations by physicians often do not include a thorough skin examination (LeBlanc et a1.) . Inadequate time and training are typically given as barriers by physicians to conducting skin examinations in the primary care setting (Federman, Kravetz, & Kirsner, 2002; Geller et al., 2004; Oliveria, Christos, Marghoob, & Halpern, 2001a) . Furthermore, LeBlanc et al. found that outdoor workers at high risk for the development of skin cancer due to occupational exposure to ultraviolet light were less likely than indoor workers to have ever had a skin examination.
Occupational health nurses can assist workers in preventing skin cancer by developing population-based programs supporting sun-safe environments and policies, and regulating exposure where appropriate (Glanz & Saraiya, 2005) . Occupational health nurses from a northeastern . JANUARY 2009, VOL. 57, NO.1
Applying Research to Practice
More than 1 million new cases of skin cancer will have been diagnosed in the United States in 2008. The outdoor work force has a significantly higher risk of developing skin cancer compared to the indoor work force. The outdoor work force has an increased incidence of basal cell carcinoma, squamous cell carcinoma, actinic keratosis, and seborrheic keratosis. Although recommendations regarding skin cancer screening vary among health policy groups, it is accepted that skin examination is part of a health screening examination. Occupational health nurses can play an important role in preventing skin cancer by developing population-based programs to prevent disease; ensuring sun-safe environments and policies; and regulating exposures where appropriate. Using an evidence-based practice approach incorporating clinical expertise with current best practices and employee preferences, occupational health nurses should work toward achieving occupational safety and health objectives of Healthy People 2010.
agricultural health center implemented evidence-based interventions for sun protection among a farming population at an agricultural trade show, translating evidence into action to improve population health.
FARMERS
Farming is considered a high-risk occupation for intense sun exposure, and these workers are less likely to maintain a schedule of annual health examinations. Detection of skin cancer and subsequent treatment may be complicated due to several real or perceived cultural and economic barriers. On the basis of the authors' experiences providing preventive health services to this population, farmers tend to seek health care only when they experience an acute illness or injury, often placing the needs of their livestock ahead of their own health . The literature reports farmers experience the same barriers to health care access as the rest of the U.S. population. However, farmers also have increased production costs, lack of health insurance, and limited access to health care in rural areas (Donham & Thelin, 2006) . Therefore, the farming population appears to be an ideal group on which to focus primary and secondary skin cancer programs (Donham & Thelin, 2006) . Likewise, advocates for mass screenings recommend targeting individuals with elevated risk (Goldberg et al., 2007) . Goals for this skin cancer program include the early detection of cancer and education for skin cancer prevention (Marlenga & Lee, 1996) . Evidence suggests educational programs about skin cancer and preventive practices result in positive changes to individuals' attitudes toward sun safety as well as their behavior (Robinson et aI., 2004) .
Using an evidence-based practice approach incorporating clinical expertise with current best practices and employee preferences (Camiah, 1997; Titler et al., 2001) , occupational health nurses should work toward achieving the occupational safety and health objectives of Healthy People 2010 (Olszewski, Parks, & Chikotas, 2007) . The educational message shared with farming and outdoor work forces should emphasize the use of protective clothing, wide-brimmed hats, and sunscreen when exposure to the sun is unavoidable. These evidencebased practices must be incorporated into workers' daily routines.
The purpose of this article is to present occupational health nurses with an evidence-based practice model derived from the analysis of quantitative and qualitative data collected during a 2007 skin cancer screening program. This article presents the demographics of a skin cancer screening population, self-reported risk factors, the oc-currence of presumptive diagnoses, and compliance with health-related recommendations.
METHODS
The target population was outdoor workers at risk for skin cancer due to occupational sun exposure. Annually, thousands of farmers and farm workers, who spend their workdays exposed to sunlight, attend the largest agricultural trade show held in the Northeast. Occupational health nurses from a northeastern agricultural health center offered free skin cancer screenings during this 3-day trade show. Recruitment of a dermatology resident was coordinated by the agricultural center's medical director in cooperation with the Department of Dermatology at a large university medical center. The resident conducted visual skin examinations during 2Y2 days of the show.
Prior to the event, free skin cancer screening advertisements were placed in agricultural publications and flyers were distributed by the sponsoring organization. During the event, posters and flyers advertised the screenings in the vicinity of the trade show's farm safety and health tent.
Participants were accommodated on a first come, first served basis. The only inclusion criterion for the screening was that participants be 18 years or older or accompanied by an adult. Among this self-selected skin cancer screening population, occupation was assessed by selfreport. The screening site consisted of one intake station, two examination stations, and one teaching station. At the intake station, an occupational health nurse provided participants with data collection forms and was available to assist them. This occupational health nurse also used this time to answer questions about skin cancer screening.
Participants completed two one-page forms: a standardized AAD National Melanoma/Skin Cancer Screening Program prescreening form with historical and phenotypic information and a form focused on farm type, role on the farm, and percentage of annual income obtained from farming, in addition to sun hazard exposures. Assessment of sun hazard exposure was self-reported on the number of hours per day spent outdoors in the daylight each season and use of sunscreen and clothing protection when outdoors. After participants' forms were reviewed for completeness, participants were escorted into an examination room.
The examination stations were private rooms, each stocked with a chair, floor lamp, floor fan, examination table, paper, disposable gowns, examination gloves, tongue depressors, waste containers, and antibacterial lotion and wipes. The dermatology resident conducted the visual skin examinations and recorded all clinical findings. Each screening took approximately 10 minutes, including paperwork and the resident's visual skin examination.
After completion of the examination, an occupational health nurse counseled the participant about the resident's findings. Participants were informed that all diagnoses were presumptive, and histology would be necessary to confirm any of the clinical findings identified during the visual examination. Participants were given a hardcopy of ployed in outdoor work other than farming (e.g., construction, roofing, and welding). The most common farm role was reported as owner/operator (27, 56%). Most participants worked on crop/grain farms (18, 20%) or dairy cattle farms (16, 18%).
Of participants screened at the trade show, 32 (45%) reported their eye color as blue and 5 (7%) as green. Thirteen (18%) noted blond as their natural hair color, with 6 (8%) reporting red as their natural hair color (Table) . The majority of the participants (40, 47%) reported that when they are exposed to sunlight they sometimes bum and tan gradually ( Fig. 1 ). Thirty-one (37%) participants noted having had a family member who was diagnosed with skin cancer. Seven (23%) of these participants indicated that the family member's skin cancer diagnosis was malignant melanoma. When asked if any moles had changed recently in size, color, or shape, 66 (77%) participants did not report noticing any changes. Most participants (39, 45%) reported 0 to 9 moles on their bodies.
Participants' practice of skin cancer prevention techniques was assessed by their self-report of sunscreen and indoor tanning equipment use. Most subjects reported using sunscreen sometimes (Fig. 2) . A higher proportion of females (95%) reported using sunscreen sometimes or always, whereas 65% of males reported using sunscreen sometimes or always. Regarding indoor tanning equipment use, 68 (80%) participants had never used indoor tanning equipment. A higher proportion of females (61%) than males (6%) reported having used indoor tanning equipment.
The dermatology resident performed an above-waist examination for 51 (58%) participants, 20 (23%) received a complete examination, 10 (11%) had a specific lesion inspected, and 7 (8%) requested a face and arms examination only. Presumptive diagnoses included seborrheic keratosis, actinic keratosis, basal cell carcinoma, squamous cell carcinoma, dysplastic nevus, congenital nevus, and malignant melanoma (Fig. 3) .
Thirty-nine (44%) of all screened participants were referred for further evaluation. Of the 39 referrals, 16 (41%) were recommended for biopsy. Twenty-two (56%) of the referrals were for participants who were either living on a farm or working in or retired from farming. Four always burn, nevertan 7% their results and encouraged to make appointments with their own health care providers.
The participants' screening experience concluded with melanoma and skin cancer prevention education, which included selecting and using sun protection, avoiding direct sun exposure between 10 a.m. and 2 p.m., and performing self-examination for suspicious skin conditions. Educational pamphlets, bookmarks, a skin cancer model, and posters were on display.
Finally, the importance of using sun protective practices was re-emphasized by providing each participant with a sun safety gift bag that included three brochures on melanoma and skin cancer prevention from the AAD National Melanoma/Skin Cancer Screening Program's nationwide skin cancer education campaign, one SPF 15 lip balm, one SPF 15 sunscreen sample, and a wide-brim white cotton twill hat. Postscreening counsel given by an occupational health nurse added an additional 5 to 10 minutes to participants' entire screening experience.
Three weeks postscreening, letters were mailed to all participants who had received a presumptive diagnosis. These letters reminded participants of their skin cancer screening referral recommendations. One month postscreening, participants were contacted a second time via telephone. Telephone interviews were conducted by an occupational health nurse who determined each participant's compliance with health-related recommendations. Additionally, the occupational health nurse solicited information regarding whether the presumptive diagnosis had been confirmed by biopsy or other diagnostic procedure, and if treatment had been provided. Telephone interview responses ranged from brief, one-word answers to lengthier descriptive explanations. Handwritten comments were recorded by the occupational health nurse conducting the telephone interview and later reviewed by a community health nurse faculty member who knew the purposes of the screening and qualitative data assessment. Descriptive comments were categorized for common themes.
RESULTS
During the 3-day trade show, 88 self-selected skin cancer screening participants were asked to complete prescreening forms. However, not all questions were completed by the individuals. Of the 86 responses regarding ever having had a skin cancer screening, 60 (70%) of the respondents had not. Furthermore, of 74 respondents, 40 (54%) stated that without this screening, they would not have seen a health care provider for a skin examination.
Those who volunteered for the skin cancer screening included 50 (57%) males and 38 (43%) females with a mean age of 55 years and an age range of 15 to 86 years. Eighty-one (95%) participants self-reported their ethnic group as White. Seventy-seven (90%) participants reported having health insurance, although the majority, 66 (81%), did not have a regular dermatologist. Moreover, 42 (49%) had never had their skin examined for cancer by a health care provider.
Forty-two (48%) participants had been or were still involved in farming. Seven (8%) participants were em- of the seven other outdoor workers received referrals as well. By the I-month postscrcening phone contact, 21 (54%) of the 39 referred participants had completed or arranged for follow-up as a result of the screening experience ( Fig. 4A) . Thirteen had visited a health care provider: seven of these had seen a primary care provider, three a dermatologist, and three other, unspecified providers . Eight workers had appointments in the future: two with a primary care provider, four with a dermatologist, and two with nonspecified providers (Fig. 4B) . Thirteen of the participants designated "delayed care" had not followed screening recommendations. They reported lacking any follow-up plan or had less definite plans explained as not having time, planning to seek care in the future, waiting until eligible for Medicare , needing to check with their insurance company for eligibility, waiting to see a dermatologist, or waiting for their annual health checkup. One commented that, in his opinion, there was no problem requiring follow-up. Five individuals could not be reached.
The status of the identified lesion was also explored during the telephone contact. Eight participants reported having lesions removed. Two reported biopsy results, one positive and one negative. Two other participants reported their lesions had not been biopsied . It was not clear from the telephone comments of four participants whether a biopsy had been done. Three of the participants with lesions reported improvement with either over-the-counter or prescription ointment, or improvement in appearance with time by self-evaluation .
The general comments gathered by telephone contact yielded statements that demonstrated appreciation for the screening, the teaching, and the reminders and encouragement. The issue of payment for postscreening health care was identified: two individuals stated they had no insurance coverage for care, one voiced concern about the cost of the care, one was waiting until the age of Medicare eligibility, and another wanted to check on the status of insurance coverage before proceeding.
DISCUSSION
To facilitate an opportunity for the farming population to seek a preventive health examination, occupational health nurses in this study organized and offered a free skin cancer screening at a large agricultural trade show. Actinic keratosis was the most frequent pre-malignant presumptive diagnosis given to 23 (26%) of the total participants. This is consistent with the reported national actinic keratosis rate of 10% to 25% of individuals with sunexposed areas of the body (Geller & Annas, 2003) . It is suggested that more public awareness and understanding is needed to reduce the morbidity of non-melanoma skin cancer (i.e., actinic keratosis, basal cell carcinoma, and squamous cell carcinoma) (Berman , 2001) . Counseling provided by occupational health nurses after visual skin examination at this screening emphasized the importance of early detection and treatment of these skin conditions. The nature of farming and other outdoor work is a barrier to reducing skin exposure to the sun. Therefore, prevention education focused on the necessity of sunscreen use and protective clothing is imperative. This one-on-one health communication should increase outdoor workers' awareness and behavior in preventing the development of skin cancer.
This study population consisted of self-selected, predominantly White (95%) participants . Migrant and seasonal farm workers (MSFWs), a growing proportion of the northeastern agricultural work force, were essentially unrepresented in this group. Estimates of the MSFW population in New York range from the 1990 Atlas estimate of 30,811 (U.S. Department of Health and Human Services, 1990) to the 1993 Farmworker Enumeration Study report of 73,423 (Larson & Plascencia, 1993) . In 2002, an enumeration study of migrant and seasonal farm workers for orchard and vegetable farms in New York reported from a minimum of 18,400 to a maximum of 26,301 workers (Larson, 2002) . The health status of MSFWs is said to be at the same standard as most third-world nations (Leon, 2001) . Poverty, frequent mobility, low literacy, language, culture, and logistics impede MSFWs' ability to access social services and cost-effective primary health care (Villarejo & Baron, 1999) . It is suggested that models are needed to increase health care delivery for MSFWs and their families because they live and work in areas that are physically and socially isolated from the greater community (Connor, Rainer, Simcox, & Thomisee, 2007) . Bringing skin cancer screenings and preventive health education into the work fields or living areas of this disad- vantaged and underserved population is an option worthy of future consideration by the occupational health nurses at this agricultural health center.
The value of providing free skin cancer screening may be measured by the number of participants who sought and received health care based on referral recommendations. This at-risk population would most probably not have seen a health care provider or dermatologist for the presumptive skin condition identified. The subsequent phone calls by the occupational health nurses resulted in either verifying additional health care or encouraging those who had not yet received health care to proceed with plans to do so. This telephone contact provided participants with one more interaction with nurses who, through the use of evidence-based interventions, could answer questions and provide further guidance to reinforce the importance of postscreening evaluation. However, a limitation of the phone contacts is that treatment information provided by the participants lacked confirmation of pathology. Interestingly, no presumptive melanoma diagnoses were made in this study. This finding, although desirable, is probably related to the small sample size.
Several participants reported common barriers to seeking care. Although a high percentage (90%) of participants reported having health insurance, some voiced concerns about the type of coverage or the lack of necessary coverage. Cost and coverage were viewed as barriers to additional care. This was also a population that included individuals nearing life transitions, such as anticipating Medicare insurance coverage with the next birthday, or making retirement plans. These transitions played a role in delaying health care-seeking behaviors among some participants. Again, occupational health nurses can facilitate the navigation of the health care system.
In the 20 years of this agricultural health center's provision of health screenings, skin cancer screening has been a popular and frequent request of the farming community. However, provision of this service is dependent on the availability of a certified dermatologist. Typically, dermatologists are not willing or able to be absent from their busy practices for community service. During the reported year, a dermatology resident from a university located near the farm show event made the screening possible.
Some studies have explored the possibility of using other health care providers, including physician assistants and nurse practitioners (Boiko, 1998; Christos, Oliveria, Masse, McCormick, & Halpern, 2004; McCormick, Masse, Cummings, & Burke, 1999; Oliveria et al., 200lb) . Additional training and organizational support may be necessary to increase the knowledge, skills, and confidence of these providers. A study that included primary care physicians, nurses, and nurse practitioners in a health maintenance organization in southeastern New England demonstrated that a 2-hour Basic Skin Cancer Triage curriculum could increase the likelihood that clients would receive full-body skin examinations and be counseled regarding sun protection and sunscreen use by providers (Mikkilineni, Weinstock, Goldstein, Dube, & Rossi, 2001) . Internet and web-based education has significantly expanded professional opportunities for academic and continuing education. Harris, Salasche, and Harris (2001) reported a successful Internet-based continuing medical education program to improve physicians' skin cancer knowledge and skills. Dermatology is a visual medical specialty well suited to modem telemedicine. Teledermatology has been reported to be successful for direct primary referral and the provision of skin examination services in nurse-managed community-based clinics (Massone, Wurm, Hofmann-Wellenhof, & Soyer, 2008) . Some initial work using cellular phones for mobile teledermascopy in melanoma screening has also been reported (Massone et al., 2007) .
The implementation of these technologies could enhance skin examination in skin cancer detection; however, they would concurrently represent an increased need for trained providers.
An occupational safety and health objective of Healthy People 2010 directs occupational health nurses to reduce occupational skin diseases or disorders among workers by providing annual health screenings, exposure and protection education, and primary and secondary prevention (Olszewski et al., 2007) . Lacking in this agenda is acknowledgement of the barriers that impede nurses from fully implementing prevention strategies such as skin cancer screening for the early detection and treatment of occupationally-induced ultraviolet radiation-caused skin diseases. The evidence that there are not enough trained providers is described in the literature and the experience of the nurses in this study. Current Internet searches revealed skin assessment training for physicians only. No opportunities were found for nurses or other non-physician providers. Clearly, nurses working in occupational settings need to become more proactive in influencing policy makers, professional associations, and employers to support an expanded role for non-physician providers in skin screening and health promotion by increasing the availability of skin cancer assessment training to interested clinicians, especially occupational health nurses, nurse practitioners, and physician assistants. The challenges for nurse-led efforts to provide skin cancer screening for atrisk occupational populations described in this study give credence to increasing the supply of trained providers and consideration of new technologies in bringing skin cancer prevention and detection services to occupational, community, and other non-clinical settings.
IMPLICATIONS FOR PRACTICE
The outdoor work force is a population at significantly high risk for the development of skin cancer due to occupational exposures to ultraviolet radiation. Occupational health nurses are uniquely qualified to implement primary and secondary prevention programs, including skin cancer screenings, as part of a sun safety health and wellness program directed toward outdoor workers. These screenings may significantly enhance early detection of cutaneous malignant melanoma.
Additionally, occupational health nurses are in a key position to educate the work force about safe sun-exposure practices and encourage compliance with health-related recommendations.
To provide evidence-based preventive health interventions, occupational health nurses must proactively address the identified barriers to implementing skin health objectives in their workplaces. Emphasis is needed on educating health policy makers, professional associations, and employers to support the provision of additional training for occupational health nurses. The resulting increase in the supply of non-physician trained providers and the use of new technologies could aid in bringing skin cancer screening to the worksite and other non-clinical settings. As an example, occupational health nurses who work with the agricultural population could facilitate MSFWs' access to care by planning and implementing on-site mobile skin screenings. As a model, mobile on-site screening would increase workers' access to care and reduce their risk for occupational skin disease through prevention education and early lesion identification and treatment.
CONCLUSION
Occupational health nurses from an agricultural health and safety center organized and provided free skin cancer screenings for farmers and other outdoor workers attending an agricultural trade show. Participant feedback indicated an appreciation for the opportunity to be screened, the educational information provided, and the encouraging reminders to follow referral recommendations. Occupational health nurses can positively impact 30 skin cancer morbidity and mortality by facilitating opportunities to enhance and maintain health among at-risk outdoor workers. 
